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-ABSTRACT 

5 Data on how ma'ny minutes of instruction were 

allocated to various aspects of teaching initial addition and 
subtraction concepts and skills in the Developing Mathematical 
Processes (DMP) curriculum were summarized for 20 classrooms in 
grades 1-3. The same curriculum materials were used in each class at 
each grade level. The number of minutes spent on the 148 specific 
parts of the curriculum were observed. Each part was then classified 
in terras of 29 variables (40 codes). From this, data summaries of 
time spent on each code were prepared for each class. The summary 
data revealed that each class varied from others in important ways. . 
However, four important features were apparent: (1) classes differed 
more on total allocated time than in terms of any other • 
characteristic; (2) modification of the curriculum was generally made 
in all classes to stress practice and skill acquisition and to reduce 
the time spent on exploration and discussion of mathematical ideas; 
(3) if students were judged to be "poor," then even more practice and 
less exploration were given; (4) if students were judged to be . 
"good," then in addition they were given opportunity to explore and 
discuss ideas. (Author/MNS) 
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Abstract 

.0 

In this report the quantitative data on how many minutes of instruction 
were allocated to various aspects of a curriculum designed to^each initial . 
addition and subtraction concepts and skills is summarized. That data was 
collected at grades 1, 2, and 3 in 8, 6, and 6 classrooms per grade respec- 
tively « The same curriculum materials were used in each class at each grade 
level. The number of minutes spent on the 148 specific parts of the curricu- 
lum were observed. Each part was then classified in terms of 29 variables 
(40 codes). From this, data summaries of time spent on each code were prepared 
for each class. '* 

The summary data reveals that each c?a'ss varies from others in important 
ways.' However, four important features are apparent: 

1. .Classes differ more on total allocated time than in terms of any 
other characteristic. 

2 Modification of the curriculum programs are generally made in all 
classes to stress practice and skill acquisition and to reduce the time spent 
on exploration and discussion of mathematical ideas. 

3. If students were judged to be "poor," then even more practice and 
less exploration was emphasized. 

4. If students were judged to be, "good," then in addition they were 
qiven the opportunity to explore-and discuss ideas. 
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Allocated Time and Content Covered v 
in Mathematics Classrooms 

Anyone who has observed the same mathematical content being taught in 
different elementary classrooms has seen that each classroom seems to operate 
differently from the others. Sometimes the differences are striking and other 
times they are subtle. Sources for these differences are many: different 
curricular materials, children with different backgrounds, teacher personality 
differences, different emphasis on aspects of a "hidden curriculum," and so 
forth. The cumulative effects on pupil performance of these operational dif- 
ferences is not always clear even though one is sure some classes are "better" 
or more "exciting" than others. 

The purpose of this paper is to summarize the observed quantitative dif- 
ferences in content inclusion and emphasis in several mathematics classrooms 

1 

which we believe influence what students learn. Documenting differences in 
content coverage in mathematics classrooms was one facet of the three-year 
longitudinal study conducted by the Mathematics Work Group of the R&D Center 
(Romberg, Carpenter, & Moser, 1978). 

Population 

* 

The population recruited in 1978 tfas eight first-grade classrooms in 
thr,ee different schools (containing two, three, and three classes, respectively) 
The three schools were in the local Madison area so that .data could be easily 
gathered. All three serve a middle class population, are organized atound self- 
contained, age-graded classes, and all had previously used Developing Mathema- 
tical Processes (DME) (Romberg, HaSrvey, Moser, & Montgomery, 1974, 75, 76) as 
their instructional program in mathematics. 

During the first year of the study > approximately 150 children were in- 
volved. At the end of the first year, one school elected not; to participate 
further in the study. As a result,, the number of children was reduced to 
about 100 for the last two years. By the completion of the longitudinal 
study, in spring 1981, 20 teachers had been involved. 



U 
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1 A more complete description appears in Romberg, Stephens, Buchanan, and 
Steinberg / 1983. 



Curriculum Materials 

For this study the learning tasks were clearly defined. Addition and 0 
Subtraction was the content area in mathematics. All instruction was based 
on the same curricular "materials, which were specially prepared for the study. 
Ten curriculum units were written in the general pedagogic style of DMP with 
which the teachers were familiar (see Table 1). Six were designed to teach 
the representation skills associated with addition and subtraction problem 
situations, together with the basic addition -and subtraction fact$ (Kouba & 
Moser, 1979). The other four were designed to teach algorithmic skills (Kouba 
& Moser, 1980). Each curriculum unit was designed to take two to four weeks to 
teach.' The first three units dealing with representation were taught in the 
spring semester 19 78-79 (grade 1).. The remaining three on representation and 
the first two -<on algorithms were taught in 1979-80 (grade 2). The last two 
units, on algorithms were taught in the fall semester 1980-81 (grade 3)- 

Furthermore, each 'of the 10 topics is made up of several activities and 
each activity is separated into one or more parts (see Table 1). The basic 
instructional unit is an activity part. In tofel, there are 148 parts, 67 
activities, and 10 topics. All information was gathered with respect to each 
part. 

Content Coverage Variables 

A scheme for classifying content characteristics was developed. Each 
\ activity was coded in terms of AO codes representing 29 variables. Hence, a 
^Ndata base exists of 5290 bits of information about instruction on curriculum 
parts (40 codes x 148 parts). Combining this with the observational data, we 
know the number of minutes actually spent on each "bit" of content in each 
classroom. These codes include 21 on content goals, 18 on specific content 
objectives', and the appropriate time estimated, for each part. 

Contend goal variables . First, each part of~each activity of^the 10 
topics S1-S6, Al-AA (see Table 1) was classified according to the objectives 
stated by the DMP authors. 

Variable 1: s DMP objectives . Four codes were derived from teachers' notes 
in the text material. Three classifications used were: preparatory, regular, 
and review. A fourth classification was devised to indicate the presence of 
* preparatory and regular objectives in the same part. 
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Table 1 

Instructional Topics, Number of Activities and Parts, and Recommended 
Time for the Longitudinal Study on Addition and Subtraction 



Number of Number ^of Recommended 
Title Activities Parts Time 

v 



Sentence 












Writ ing 

Grade 1 


SI 


Initial Sentence Writing 


7 


13 • 


505,, 




S2 


Sentence Writing: . Part-Whole 
and Difference 


8 


f 

' 15 


_ 665 




S3 


Solving Number Sentences 


6 


12 


505 


Grade 2 


S4 ' 


Solving Situations 0-20, . 


7 


12 


625, ' . 




•S5 


Solving Situations and Sentences 
0-20 


S 


15 


615 




S6 


Mastering Writing and Solving 
Sentences 0-20 


9 


26 


900 


Algorithms 


Al 


Addition/Subrraction 0-99 


5 . • 


13 


490 






No Regrouping 










. A2 


Addition of Two-digit Numbers 
. with Regrouping 


* 7 


14 


550 


Grade 3 


A3 


Subtraction of Two-digit- Numbers-, 
with Regrouping 


6 


13 


540 




A4 


Solving: , The Numbers 0-99 


6 


15 


485 


Totals 


10 
Topics 


A 


69 

qtivities 


148 
Parts 


5880 
Minutes 
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Quality of Content Variables . Second, each part was coaeci in terms 01 
nine "quality-of-content" goal variables. These quality-of-content goals were 
first discussed by Marian Small in Research on Teaching from a Curricul ar Per- 
spective (Romberg, Small, f: Carnahan, 1979). 

Varia ble 2: Importance of objectives / The importance of objectives was 
assessed as being of great, moderate, or little importance.. The latter cate- 
gory was reserved only for those units presented as^optional to the teacher, 

t Variable 3: Algorithmic nature of teaching . This goal was judged to be 
present if a part of an activity involved the acquisition or practice of a 
skill. It was judged to be absent if the part involved sentence writing, prob- 
lem solving or some other non-algorithmic activity. Some parts of materials 
embodied both goals. . , 

Variable 4: Intended outcomes were derived from the teachers' notes; 
These outcomes were (a) maintenance of concepts, skills, etc., (b) acquisition 
of new concepts, skills, (c) preparation for new concepts, skills to be intro- 
duced in subsequent activities. 

" - Variable 5:- Go ncreteness was considered to be a fea.tuxe if opportunities 
were provided in the part for the use of manipulatives of any sort (e.g., 
counters, blocks, apparatus). A part was considered to lack cbncreteness if 
these opportunities were not present. 

Variable 6: Diversity of approach was considered to be a feature if the 
part departed from the "standard" approach of the units. The standard approach 
involved the use of algorithms oi sentence writing using 'whole number quantities 
A diverse, or non-standard, approach did not incorporate- numbers quantified or 
use of algorithms, e.g., use of lengths instead of number quantities, or pencils 
in pots. Two classifications were used: diverse (non-standard) and not diverse 
(standard) . 

Variable 7: Applications were judged to be absent if the part involved 
writing number sentences or using algorithms apart from relating the sentence 
or algorithm to a verbal problem. Standard applications (S) were present if 
students were expected to deal with "real" situations by means of verbal prob- 
lems,' Other applications (0) were indicated through the use of money, graphs, 

measurement, dice, etc. 

Variable 8: Exp loraoility, was judged by the, inclusion of activities 
which did not have predetermined answers. Explorability was considered to be 
absent if activities presented to students had predetermined answers. 



Variable 9: Encouragement ot pupil discussion was judged to be present 
if the part made specific provision for pupil/pupil or pupil/teacher discussion/ 
If specific proyisions were not made, then th(&s feature was considered to be 

absent 1 * * , 

0 Var iable 10: Cohesion' ! A part was coded "as being cohesive if the teacher, 

in addition to introducing and developing an activity, was asked to summarize 
or discuss children's results. This feature was not limited to teachers.' re- 
marks at the conclusion of a part, but was judged to be present if the teacher 3 
is encouraged to make summarizing remarks about or to discuss* the outcomes of 
children's work in- that part. * 

Content objective variables . The content of the topics was also classi- 
fied in terms of the 18 intended instructional objectives u^der three gefieral 
headings. 

Sentence writing objectives include those situations where the student is 
given a verbal problem, involving the numbers 0-20 (or 0-99) that is solvable 
by using either addition or subtraction, and the pupil is to write a sentence - 
representing that, situation. . These*objectives are specified for seven types 
of verbal problems; and* for each type a further distinction was made according 
to whether the numbers 0-20 or 0-99 were required either for writing the sen- 
tence or for its solution. These 14 variables are: 

Variable 11. Simple joining (addition) (0-20) 

Variable 12. Simple joining (addition) (0-99) 

Variable 13. Simple separating (subtraction) (0-20) 4 
Variable 14. Simple separating (subtraction) (0-99) 
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Variable 15. Part-part-whole (subtraction) (0-20) 

Variable 16. Part-part-whole (subtraction (0-99) 

Variable 17. Part-part-whole (addition) (0-20) 

Variable 18, Part-part-whole (addition) (0-99) 

Variable 19. Comparison (subtraction) (0-20) 

Variable 20. Comparison (subtraction) (0-:99) 

Variable 2L, Joining-missing addend (subtraction) (0-*20) 

Variable 22. -Joining-missing addend (subtraction) (0-99) 

Variable 23. All other forms (0-20) 

Variable 24. All other forms (0-99) 



ERLC 



Open sentence* objectives involve situations where a pupir is given an 
open sentence of the form a + b = or involving* the numbers 0-10 (or 
0-20^, solves the sentence. For this category, two variables were specified. 
Variable 2.5 . Open addition sentences 
Variable 26. Open subt raction sentences 

3 1- -* — — ; * ^ 

Algorithm objectives refers to where a pupil is given two numbers whose 

sum is 0-99 and is to compute their sum; or where a pupil is given twa numbers 

between 0 and 99, and is to compute their* difference. 

Variable 27. Additiofi algorithm , * 

Variable 28, Subtraction algorithm 

In addition to the coding of content a final variable, 

Variable 29. Recommended time , was assigned to each part. The recommended 
amount of instructional time considered appropriate to spend on each part -are 
necessarily approximate, but do reflect the relative importance given by the 
authors to particular parts, and to activities and to each topic. 

\ 

O bservations 

'.Every day of instruction was observed and information was collected about 
what was being taught. This observation data was coded using "time-on-task" 
observational scheme which 'included a code about each part of^each lesson which 
was b^ing taught (Romberg, Small, Carnahan, &-Cookson, 1979). From these ob- 
servations we then know the number of minutes} spent on each part of an activity 

in each classroom. « 

In summary, to examine content coveraga and instructional emphasis 29 vari- 
ables were created. From these codes we are able toquantify how time is spent 
in classrooms on different aspects of the mathematics of addition and subtrac- 
tion. 

Results 

The quantitative data about allocated time is summarized by classes within 
each grade. First, overall time allocated to each topic is presented, then the 
percent of recommended time spent on each part is used to summarize information 



2 The observational procedure included data on teacher and student actions during 

* » 

instruction as well as content being taught- 
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on the content codes, and in turn these percents are used to characterize grades 

and classes. v . . . . . ' ' ♦ 

Grade 1 . The summary information 'on the number of parts taught, the numbei 
of minutes spent and the percent of recommended time spent for all eight classes 
" in grade 1 is shown in Table 2. Similarly,' the percent of recommended time to 
. the 39 content codes is shown in Table 3'. 

To identify content emphasis both a "stem-and-leaf " diagram and <f "box-and- 
- whisker" diagram (Tukey, 1977) for the percent of recommended times on each con- 
tent code for all the grade 1 classes is shown in Figure 1. 

- Finally, to examine between class differences the percent of recommended 
time for each class on the content codes .was plotted with the average .class 
recommended times. The plot for class 3 is shown in Figure 2. 

Briefly, this data suggests that the eight grade 1 teachers were selective 
in what was taught. Overall they spent less time teaching mathematics than 
was recommended (particularly on topics SI and S2).fc Table 3 shows there is con- 
siderable variability between classes on each code for percent of recommended 
time (e.g., DMP regular objectives 0 to 146%, other applications 8 to 114%, 
subtraction-comparison 0 to 116%). The average percent of recommended time 
spent on each code, illustrated in Figure Ids a very tight distribution with 
' most codes ^in the 50 to 70% range. The six -"outliers" in the "box-and-whisker" 
diagram indicate that teaching toward the DMP regular objectives (and prerequi- 
site/regular) were given more emphasis than other codes (94% and 72%). Also, 
it is interesting that subtraction-cbmparis'oh sentences was also strongly em- 
phasized (74%) since this was the primary approach to teach sentence writing 
in the commercial version of DMP and replaced with part-part-whole in .these 
materials. Apparently, because of the teachers* prior experience, they" spent 
more time on what they were familiar with than other sentences. At the other ( 
extreme they spent considerably less time on optional parts (little importance, 
42%) and on parts that encouraged exploration (40%) or pupil discussion^ (39%) . ^ 

In addition, each class was compared with their grade average profile. 
For five of the classes, although their total allocated times varied , the' 
relative emphasis was very similar to the grade average-profile. Two of 'the 
' classes differed* significantly but were similar to each other. In -these 
classes (see Figure 2 for c^ssroom 3) considerably m.re emphasis was given to 
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Table 2 

Number of Parts Taught, Allocated Time- and Percent of Recommended 







* 


Time by Topic 
t ' , 


and 

t 


Class 


for Grade^ 


1 - 


• 


* 




* 
• 






s-r- 








2 






S- 


Si 

-3 






Total 




• 


N 

LuL UO 

(13) . 


Mi nut*es 


a. 

"/ 


N 

Parts' 
(15) 


Minutes.; 1 


N 

Parts 
(12) 


' Minutes 


% 

• 


A' 

N ' 
Parts 
(40) . 


Minutes 


% 


Class 


• 
























- 


• 


1 


11 


372 


/I* 


1 1 




329 


49 


1 1 

X X 




411 " 


81 


35* 


1112 


66 


L 


1-0 


238 1 

4 


47 


10 




252 


38 


V 8 ' 




160 


32 


' 28 


650 


39 


\ 

3 


10 


308 


61 


12 




4i6 


63 


. 10 




505 


100 


32 


1229 , 


73 


, 4 


0 


0 f 




11 




396 


60 


11 




452 


90 


22 


848 


51 


5 


*8 


386 


76 


' 6 




186 


28 b 


0 




0 


o b 


14 


572 


34 


6 


10 


- 300 


59 


11 




212 


32 


6 




13Q 


96 


27 


642 


*8 


7 


11 


- 398 


' 79 


12 




392 


59 


9 




509 


101 


32 


1299 ' 


78 




13 


427 ' 


85 


12 




412 


62 


12 




599 


119 


37 


1438 


86 


Average 


10 c 


304 C ' 


69 c 


. 11 




324 


49 


10 C 




346 c 


78 c 









a Th6 observation data were not usable idue to inadequate coding 
^The teacher used only portions* of S-2 and none of S-3, . 
C ^he average is based on 7 classes. a 
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Table 3 



Cl.is?lf Icatlon of 
UMf Objective 



JO 



< 



o 

00 



Percent of Recommended Tine by Content Coala and Instructional Objective* and by 
Claao for Ail foplce for Grade 1 



Importance (xl 
Objectives 



o 



'X 



Algorithmic Nature 
of Teaching 



<5> 

> 'A 'A > 

£ o o 



V. 

o 

I 

t 



Intended 
Out come 8 



•a h* 



C 



w 9 H* 



Appllcntions 



n 


> o 


> 


o 


o 






r» 






•a 


3* 




•i o 


M 


n 




O i 














n 


O M» 






t% 








a 








(% 








w 


0 






w 









> </> 

•O ft 



> 2S 

•o o 



!7 



c 3 

-o o 

M. O 

W c 

O 6J 

H' W 

V) ft 

O Q 

C ft 

tn 9 

V rt 

O O 



o 

=7* 

to 



2 
3 



* 



6 
7 
H 



Total 
Hecom- 
roeuded 
Minute* 



60 

42* 

62 

34 

49 

44 

6H 

72 

54 



1170 



*6 


0 


76 


66 


69 


6? 


76 


63 


0 


23 


60 


75 


57 


63 


74 


55 


83 


68 


53 


55 


}) 


ft 


32 


43 


38 


24 


37 


40 


0 


0 


44 


35- 


34 


3b 


40 


37 


40 


28 


24 


30 




0 


82 


79 


95 


16 


93 


65 


0 


VJ0 


60 


85 


55 


71 


68 


61 


102 


37 


42 


68 


;-r> 


0 


82 


5J 


57 


31 


78 


39 


0 


60 


45 


56 


32 


34 


46 


35 


86 


26 


'/.) 


64 


o 


0 


0 * 


29 


44 


35 


19 


40 


0 


0 


34 


36 


26 


23 


8 


51 


21 


24 


23 


17 


:i 


0 


26 


3fl 


3/ 


42 

V 


?.l 


46 


0 


23 


37 


40 


37 


37 


49 


42 


23 


26 


33 


32 




u 


88 


87 


67 


62 


7H 


77 


0 


40 


83 


74 


58 


71 


83 


71 


86 


48 


54 


75 




0 


11/ 


94 


81 


64 


69 


93 


0 


33 


78 


94 


70 


90 


ll'i 


> 81 


73 


67 


64 


75 




0 


72 


61 


61 


42 


59 


58 


0 


58 


55 


62 


46 


53 


60 


54 


64 


40 


39 


52 


uo 


0 


365 


960 


4 60 


255 


490 


1185 


0 


30 


825 


820 


990 


715 


34 5 


885 


445 ( 


380| 


920 | 


390 
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Table 3 (continued) 
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M« 
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►* V) 
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o ►* 




a 


<n a 






■o 
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o 


1 


n 


1 o 


K) 




vO 


O 




vO 



Sentoncc-vrKlng 



c 

CO r» 
1 t 
0) (A 
r» H" 
0 

3 "d 

00 

a 

o 
t 

K> 
O 



0 c 

CU r» 

1 1 
0) (A 




v> 

o c 


n» i 

0 o> 

1 1 
N> r» 
O 


-Part I 
ie 0-99 


ft H- 

D 

3 "0 
00 H* 

o 


OJ 




1 

vO 


• r» 





'J o- 

o Ci. 
0) 

© i 
i rt 
t * 

O *0 



a 
o r- 

o i 
- i r» 

»» 

1 



0 IA 

1 C 

O rt 
t 

O 
O 
H 
■0 
CU 



vO O* 
vO ft 
I 

o 

El 

CU 



o 

3 



> tA 

CL C 

o- cr 

O ft 
3 I 

o* u 
o 

O H- 
I 3 
N> | 

o 



> (A 

o- c 
cl a* 
re n 

a- u 
o 

O H- 
I 3 

vT> | 



3* 
rt 

O 
I 

N) 
O 



3* 

r> 

o 
I 



Open 
Sentences 



o 
I 



r> 
r» 
H« 
o 

3 

O 
I 

rO 
O 



Algorithms 



t c 



Clncs 
1 
2 
3 
4 
5 
6 
7 
8 

Ave . 



75 
47 
76 
32 
6? 
5b 
85 
100 
67 



0 
0 
0 
0 
0 
0 
0 
0 
0 



Total 
Recom- 
mended 7 ] q o 
Minutes 



77 
49 
73 
26 
67 
60 
85 
100 
67 

670 



0 
0 
0 
0 
0 
0 
0 
0 
0 



50 
26 
61 
71 
9 
39 
89 
105 
56 

3 V) 



0 
0 
0 
0 
0 
0 
0 
0 
0 



46 
28 
57 
71 
23 
40 
80 
96 
55 

i*00 



0 
0 
0 
0 
0 
0 
0 
0 
0 



73 
40 
96 
67 
0 

46 
79 
116 
74 

280 



0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 



7) 

40 

93 

78 

21 

22 

84 

68 

60 

U55 



76 
37 
92 
78 
19 
21 
78 
69 
*59 



^90 



0 
0 
0 

o" 

0 
0 
0 
0 
0 



0 

0 
0 
0 
0 
0 
0 
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Figure 1. "Stera-and-leaf" and "box-and-whiskers" diagrams of average percent 
of recommended time for all codes on all topics for grade i. 
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Figure 2. Plot of class and grade percent recommended tmes for all topics 
Grade 1, class 3. 
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skill development. The date for the final class failed to fit either category 
because jnuch of the curriculum was not taught (Class *5) . In fact, this teacher 
felt DMP was not structured enough and replaced DMP with math worksheets. 

Overall, this data suggests that in these classrooms the DMP activities 
were modified in systematic ways both to lessen the "children's opportunity to 
explore and discuss mathematics and to emphasize acquiring skills. 

Grade 2 . Because the topics taught in graae 2 involved both sentence 
writing (S) and algorithmic (A) topics, the data for the six classes in this 
grade have been summarized for both content aspects. Overall time allocated , 
to each topic is shown in Table 4. The percents of recommended times to each 
content code for the S topics is reported in Table 5 and for the A topics in 
Table 6. 

The "stem- and- leaf" and "box-and-whisker" diagrams for the class average 
percents of recommended times on each code are shown in Figure 3. And finally 
the plots comparing class and grade recommended times for class 4 on the S topics 
and class 5 on the A topics are in Figures, 4 and 5. 

In grade 2 considerable time was spent on the initial topic (S4) (probably to 
get a "good" start and to review ideas from grade 1). , Topics S5 and Al were 
reasonably covered; Topic S6 was barely taught (an average of 9 of 26' parts 
taught). This topic is filled with activities to reinforce mastery of sentence 
writing and addition and subtraction facts. Apparently, these teachers felt the 
prior work in S4 and S5 were sufficient. Topic A2 was reasonably covered in 
five of the six classes but quickly because it was the end of the school year. 

The percent of recommended times on content codes and the average recom- 
mended times for all six classes on the S Topics show considerable variability 
"across codes but less between class variability than was evident in grade 1. The 
"stem-and'leaf" diagram for the S Topics shows a bimodal distribution with ^ 
heavy emphasis'on all sentence writing objectives, and little use of optional 
activities. For the A Topics more between class variability is evident and the 
distribution of percents is much tighter. The outliers reflect more overall 
emphasis on open-sentences, little use of optional activities, cohesive activities, 
or skill preparation. Furthermore, similarity across the classes 
is evident in that for four of the six classes the pattern of emphasis was 
similar to the 'average for both the S and A Topics. Only class 4 on the S 
' Topics and class 5 on the A Topics varied. The teacher in class 4 (see Figure 4), who 
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Table 4'- 

Number of Parts Taught, Allocated Time and Percent of Recommended 
Time by Topic and Class for Grade 2 



a This class had completed only half of the topic when the school year ended. 
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Table 5 (continued) 
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*T*ble 6 (continued) 



o u. 

n i 
»* vi 

3 

*- ^ 

0 i-» 

1 r» 



Cln3» 

•1 
2 
3 

. 5 
6 r 

Total 
Recom- 
mended 
Minutes 



0 
0 
0 
0 
0 
0 
0 



Scntenco-writlng 



y 



c > 

° & 

i 

v» 
:j 

<n U 

0 »- 

1 * 

o 

NO 



89 
82 
§ 140 
78 

io; 

98 
99 





cn 


ft 


C 




cr 


* &> 


r* 


'1 


i 


ft) 


in 


rt 


►*» 


^< 


0 




•a 


0Q 








o 
1 








o 





0 
0 
0 
0 
0 
0 

a 



cn to 

0 c 
•o <r 
»> rt 

1 i 
&> en 
n m» 
►* M 

o 

o 
I 

vO 



86 
93 
77 
.61 
124 
77 
86 



3 s r: 
o a* 
>-» rt 

0 * 

1 M 
KJ ft 

°„ 

ft 



0 

o' 

0 
0 
0 
0 
0 



5 V 

n 
ft l 

?s 

vO ft 



99 

99 
12A 

89 
167 

94 
112 



a' a 
o a* 
>-* i ' 

0 1 

1 rt 

rO 

O *tf 
» 



*1 > 

n 1 n. 
o a 
»-* .L 

?» 

NO ' 

nO T> 
V 
1 



0 
0 
0 
0 
0 
0 
0 



98 
98 
150 
75 
132 
111 
111 



c 



o 

n 

X) 



0 
0 
0 
0 
0 
0 
0 



i c 

vo cr 

NO rt 
I 

o 



99 

99 
124 

89 
167. 

94 
112 



> in 

a. c 

rv. V 

O rt 

y 

a. u 

. o 

0 »~ 

1 P 

K) I 

o 



0 
0 
0 
0 
0 
0 
0 



> w 
a. c 
a. o* 
o ft 

v I 

a* u 
o 

0 M» 

1 0 

vO I 

NO 



r* 
D* 
f» 

, O 
I 

O 



n 

o 
i 

NO 



Open 
Sentences 



a 



o 
i 



Algorithms 



(A 

% 

ft 
»i 
t> 
o 
ft 



in 


> 




a. 


& 


a. 


ft 


►* 


1 


r» 


K 


►* 


o 


0 


ft 


o 


M* 




0 




D 




O 




1 

N> 




O 





69 

139 ' 

168 

127 

129 

126 

127 



0 
0 
0 
0 

f>, 
0 
0 



84 
•110 
131 

79 
137 

93' 
106 



150 
140 
175 
205 
175 
170 
169 



150 

140 

175 

205- 

175 

170 

169 



81 
489 
92 
55 
87 
. 95 
83 



102 
9? 
116 
98 
121 
102 
106 



1U0 



150 



200 



I SO 



75 



? 0 5 



20 7 50 370, 



ERLC 



25 



19 



9 

ERIC 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
f3 
14 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



— 

40 



6 
2 
4 
0 
2 
4 
6 

t 

4 
1 



*9 

4 
0 
6 



Grade 2 S Topics 



6 
6 
9 




3 



80 



90 100 110- 120 



L30 



140 150 



1 
0 
8 
7 
3 
0 
6 
1 
7 



Grade 2 A Topics ■ 



3 
1 
8 

2 



4 

3 5 

4 6 
8 c 

2 



6 
9 



'6 
9 



\ 



—I — 

50 



—i — 

60 



70 



-4 

80 



— t — 

'90 



100 110 120 130 140 150 



Figure 3. 



"Strand-leaf" and "box-and-whisker! 1 diagrams of average, percent 
of -recoamended *ime for- all codes- on the S- topics and the, A topics 
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Figure 4. Plot of class and grade percent recoiranended times for all codes on 
the S topics: Grade 2, class 4. 
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believed the students were the "low" group spent considerable' more time on six 
senten.ce writing objectives (on the A Topics this class was not different). 
Class 5, on other rfther hand (see Figure 5), who had the "high" group, did not, 
differ from the average profile on the S Topics but on the A Topics spent con- 
siderably more time allowing students to do optional activities, explore prob- 
& lems, work on other applications, etc. „ 

In summary, the modification of the instructional materials toward a skills 
orientation by teachers in grade 2 is as evident here as in grade 1. The only 
new element is the belief that children wish different levels of "ability" should 
do different things; more "drill and practice" for "low" students, and more 
"explorations" for "good" students. 

Grade 3. The same summary tables and figures for the six grade 3 classes 
are reported in Tables 7 and 8 and Figures 6 and 7. 

For these six classes the teaching of these topics when the two-digit 
algorithms are to be mastered is important. Overall, more time is spent on 
these topics than was recommended. However, across the content codes there is 
considerable variability. The distribution of average recommended time is 
tight (97 to 128%). Only work on addition and subtraction facts and worksheets 
are emphasized and optional activities are not used (not at all in four classes) 
' Finally, five of the six 'classes are very similar to the average profile 
' for grade 3 (see Figure 7). Only class 3 differs. Here, with "good" students 
optional activities are taught with lots of work on concrete applications, and 
algorithmic performance is emphasized less. , / 

Surftma ry 

Each of the 20 classes observed in this study differs from the others on 
' the dimension of what mathematics content is included and what is emphasized 
when teaching children to add and subtract. The quantitative' data on how much 
time was spent on various aspects of mathematics, however, reveals four impor- 
tant features: 

First, the primary difference between classes at each grade level was in 
terms of total allocated time to mathematics and not on what was emphasized. 

Second, teachers modified the program by selecting parts to be taught and, 
how much time was then spent on each part. Furthermore, the dominant pattern 
was not to select activities which encourage discussion and exploration and to 
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Table 7 

Number of Parts Taught, Allocated Time and Percent of Recommended 
Time by Topic and Class for Grade 3 
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emphasize skill development and practice, via worksheets. 

Third, for a class of "poor" students the dominant pattern of activities 
was accentuated. These students were given more practice on skills and less 
opportunity to explore and discuss ideas. 

Finally, only with classes of "good" students were there any variations.' 
With these students while practice o'f skills was not diminished, more optional 
activities were selected and more time was spent on exploration. 

in conclusion, the mathematics program that was actually taught in these 
classrooms varied considerably from the intentions of the developers. For 
children, what it means to know and do mathematics is effected by the deliberate 
selection of activities and how they are emphasized in classrooms. 
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